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Abstract of JP 10136046 (A) 
PROBLEM TO BE SOLVED: To provide a soft 
judgment system which can realize soft judgment in 
multivalue modulation and which can sufficiently 
show the correction capability of the maximum 
likelihood code, SOLUTION: When reception 
symbols exist in areas G, H, I, L, M, N f Q t R and S, 
either two bits are judged to be certain, and soft 
judgement values are judged to be zero or seven. 
On the remaining two bits, soft judgment values are 
judged to be 0-7 by soft judgement in the direction of 
an l-axis or a Q-axis. When the reception symbols 
exist in areas A, E, U and Y, four bits are judged to 
be certain, and the soft judgment values of them are 
judged to be zero or seven. When the reception 
symbols exist in areas B f C, D T F, J, K, O, P, T s V, W 
and X, either three bits are judged to be certain, and 
the soft judgement values of them are judged to be 
zero or seven.; On the remaining one bit, the soft 
judgment value is judged to be 0-7 by soft judgment 
in the direction of the l-axis or the Q-axis. 







\ 


t 
»■ 




A I 

■i 




J. I*? 


i ..© 


| M 










T 


i 

~* I 

*. | 




.j 

j.-H 


i r 


1 4 


■ .IB J 


-111: 


if: ! 


■t 




■it : 


11? 


s; . 


.j jU 
, ... T#1 It 




»■ i 


&■ 


j ft. 


IT-.": r 

; ' :| S 


T T. 


|"SJI?!W,S 


"I'll 




1 

- ~ 




U ;| 




| if 


\ -V 


f. V 



Data supplied from the esp@cenet database — Worldwide 



.(19)H*WWfFJt UP) (12) & §§ ^ ff= ^ ^ (A) (11)MHH^I1»* 

#111^10™ 136046 

<43)&H B ¥1*10^(1998) b J322B 



(51)IntCL s 
H0 4L 27/34 
27/18 

// H 0 3 M 13/12 
13/22 



F I 

H 0 4 L 27/00 
27/18 

H0 3M 13/12 
13/22 





#1^8-290798 


(7i)maiA 


39501/298 










(22)fJSSS0 


5pj^8^(1996)10M31H 












$ommmmi& s ts 2 * s 






C71)ffl«A 


000003078 






















wmmm 


me 








JWelHISB*«5TB2#8* «£*± 
























#«± aaa: (^1-64;) 


















(57) [Sit;] 






9 



[*Hfc*BH StS^^A^WBKG. H, I, L, M, 
N, Q, R, S«"fifcftii:*li, Ifvffu&^fcr? h 
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l>)02b J 7 bfc-^vtli. IttLXtiQW* 
J: 0«KW£«= 0-7 fcWjfrfi. 3«~> 
VdOPiWRHA, E, U, Yfcj&*fc*l±. AVvht 

ffigt*. SSS^tf/W^SSB, C, D, P, J, 

k, o, p. t, v, w, X<7ydptefo&t$li.. \vtti 
0 X(4 7 1 flS-T 5 . SDWlt'-vf Mol >T 14, Itt 



A ! 
F | G 



B : c 

' H 



C » " 



■4- 



-h 



p I Q I R 



u 



w 



^001 0^^0000 



1 1^10001 



^Yom Y0101 

i s i r 

t I 

! x j Y 



y3y2yiyo 



mmw- io-i36046 



it u*sfte sr ft a i k 1 ttm k -t & WHSfe** . 

fftfitc ± "3 3EL V ^ >- tf>V<7)ffiffi k =5r S J5t£<so 4 £ fcli 
2*)tlil yytf^iliKU SW^iifci'J'slOUcH 
U 11— k&St'AM^vTii^i^fi^v JI^S 
t'ybt^S2a«±li fci* 0 t" -y r- tcov ^rtWiH 

[It** 3 3 «BI!9U^ APSK, £'«A 

'PSK**tf#ttPSKT&4fc*, ««fc:J:0«fcje3 
*i4 IE k t * v > tf/l-coflli k 44 1 «l2LLtf> v y dOM£ 

VWEth&Kfrtm 1 t*>y K b'-y r-Oi*]0 2 

[ft*jf 4 ] mia#«3ai* t ^fflS3iST& & k § . n 

1 £'-y r-OflOl ifcliOtf <y [»fc*H£U f&Ot'-y 

Miawtfcfr a <r k k 1 (cia*« 

wean*. 

^mj}~ti>&mmw<zwx , mass 1 *» 4 1 
' w^tmsi-r*«?p!!jgiii***flrf * - 1 *wstt-t 

m^Jsmz ± h %?>-th mmmvt, t , 

fflEf-f - U — T'EaB&fO jtJ* * A* k k . F E C 
(Forward Ei-ror Correction) H^-£rfiV>ffi;/T?"& FE 

cm^-ias&k &*fi-r.g. - k ^^tk^-ssit^Ko 

[M*3*7 3 #ffi3aB$ftfc»tfi#£A# k U « 
ISV'fv y vyytXftfi-f&iMmRtf^ -y t" 
0S£k. 

mflBfSIBS.VT''? -y t° y ^"(h3 E&« SH^t 2r A^J k k , 
y^-V—y'^l^m-ft-ThT-i y?— U— T'SfiSk. 
mIEt y U -^EHIf&Offi^^Alf k k , it*« 1 



nCff^J&ISEtKOtBA * A* k k . F E C ( Forward Er 
ror Correcti on ) fipfr SrfTV ^iBA** FEC fl&Htt k 

^jwrr & ; k tqeHtfc-f-fcwwes. 

[fl*iS8 3 SHHCHSfifcMKB^fcA* k U ft 
p&^'-e -y ty/Lt tK^-rSflWat^r"? -y tf y 
0S#k. 

1HB0UNK V't v 7 1° y ^mfi&co A* k L , y y 
#7VW.VeX"t4 y?~ U— T'fcfrnifcfrti ^>'t*f 

Mifiy y y ^ - u -rs^ai^ Sr a^j t 

««MSS6n*t= i •&«:4 i 'Mffl£ai^t-|.©:f<JS[HlB&k . 
BiiE»J^ESt<7)ai*^A^k k. tT-y h*ffiTr>f y 

^-u— r*4fv^HJSj-r4tr«y hf-f y^- u-^0S# 
t. 

ffifiet" >y h -r-f y ^- u -yniBwaj** A* k k , F 

EC (Forward ErrorCorrecti on ) a^ftlft^tfiAt" 4 

f e c^mg&k s i k zmmt-t&igmm 

[oooi]. 

[00023 

dktJ: D t fftt<?)TO±t"l>FEC (Forward Error Corr 
ecti on ) 4f -^eaSS^W^ a S ilT V > S . 

[00033 itfsfjseo-Wfc kr . 

H 1 3 t=jjH- i d C > r-^ ^? f J * 
(11) LT, vv fy^W^H (12) fcffv\ M 
SfifflOTti. Hl4(C5rf i-3fc, 5ES 

«^anatp-rvvtrv^{ i 3) kt\ s^kfe 

(14) t kTfc"^b"fl# (14 1) ffi 

^■r-^ki-|>. 

[00 04 3 SCIi^k LtQPSKti^i 
-t&ztizx*). mv&n k i j; Y ) <mbtffa±.-? h z t 

i0fcbv^fc*liieH5M0kU b'<y h^Jftt 1 feL 
[00 0 5 3 

^tr*y>> ! . Hi-fr y t "> n S . 
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[0006] *«5»i, ±immmg,£mkL. %mt 

[0007] 

( i ) ^fs^tn ^sfissp^^tf^i^ira^i^iSM 

Steffi «j^cJ:9&S£ti£iELi^>'-K/i- 
<Di\m t%6i fflW±<7)z/y#Mzm L . t =5: s t* 

[0008] ( 2 ) •( 1 ) ^SaSicJ; *8tf«IS£fc5JiKufc 
wr » tuia^fBEP^fiQ AMt'fe-S t # , f8«tc J: 

0 IE L v % v y#7K7)«lfif k * 4 mfeff) 4 4 fcti 2 & fete 

1 $/>;tOH&SiRU ^R^a^v-^mVPtreL, IS]— 

b-y h}:o^Tti¥fi|5E^Ti\ JWrfct-y h t 
2 ifcti 1 * fctt 0 b -/ b Scov ^Ti^flS^rS 

[0009] o) (i) nmmzx&mmif&izti 

(R&id«i:7 t'V f , &t^««t J: Difcs&t 

[0010] (4) (1) <0*HBfcJ:*«$!BeS3£fci3 

<r>n<n 1 4 fcU: ot'Tb £WJS L « «^t' h «WPJ 
'[OOlllift. *flWBtc«*5«aBW±HT<OJ: 3 

tsmiftisjfis. 

iseflrawfctf'^, ( i ) - (4 > izwttfirxm%3} 

[0012] ( 6 ) £tt£MS*ufc£@ t 
L . mii^r'-? 7 b° >V L T fi5tJ-f 4 fiPSX^f 7 

^^-U-^HR^ttl^^TJjt U FEC (Forw 
ard Error Correction) tS^^V^^-fr &FE 



[0013] ( 7 ) ^MBttl&ftfcSSIl***-* t 

\:y?m»t, mR&H&.vT? -J vyf-msmmtsz 
Kfi t L . f-f y 9— u ^ffv ^tts^-r -?> t 4 y 9 — 

t L> { 1 ) - ( 4 ) tBtt^K'MJeS*^^ t»v^*i 

[0014] ( s ) ^-tt^^isnfcgftfi^-^ tti t 
l , gisyfv ■•/ vy7LxibiTi'&mmRv ! 'f-? 

-trhyy^iv^fA y9-V~-7~m%t, mu^y^~r 

a y?— v-ymmitiiJizz.titL, (i)-(4) 
^i-f & tr -y h?4y?—v -ym^t , ffiiEf ••/ 

[0015] -t&*>%, ( 1 ) - (4 ) COttfM^T- 

% $ f -/ h t-ov {iH*» L ir * t ¥>M L , 31*4 f 7 
0 . ( 5 ) ~ ( 8 ) <ry «t o 4«?HSIllBIS:ffl^fc«ffiR 

BER (Bit Error Bate) »C/N«ttSrft 2 d B |*J± 
[00 16] 

ifm\<vmtmBM^^xmmtemm-tz> . 

( SB 1 OSIJM*^ ) SI 1 7^H4 £#M LT. W,\coM 
iiT. Hlfil 6QAMt=J:4^U-3— 

mi, r, K«mAs^*i-. aic^tA 

[ 0 0 1 7 ] HI (C±5^"C » Sfixy^^aCOiiLB 
^<7Mi^l04-^er>^y^Tit. ±M2 
f 7 h y 3 , y 2 i^SKtOT , -y b y 3 , y2* 
JftfeOfeL^tWeffc. t^h-h, y3, y2W> 
Tiif[flS«= 0 t WJ&^-ft . Tffi2 f-y h y 1 , yO 
(cov >T « . H 2 fc^-f J; a tc . I Wi^rrti^tXfl^ic «t 

0 y 1 »9t«Mt= 2 . QWf&imrMMteX 0 y 00 

[oois] ^fiy>'^;i-*\*b co&mzhhi & > ^ 

OfSR(?)4^(r)yy#/l/tli, y 2 , y 1 c02 t"-y V- 
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j&f* . -t%b% . y 2 , y l fcowtli*[fflJM= 7 

± -5 £ . I «tfirKa««eMStc ± 0 y 3 coHCTJjgtt 
= 3 , Q*wm<7)«C«efc: «t 0 y 0 *5«WSg«= 5 k fl 

[00 19] jStb fcR«t N Sfll^^sK^flW 

G, H, I, L, M, N , Q, R, S&^Zfoh k # 
i4. tvfnj^2tfy WiWfr&U^fcWfeU -tft'f 
tuotfv hiO#:f'JSfI=0Xii7 fcffljg~t$. SD«2 
t' -y h to HTB, I «X{± Qtt#|t]<7>®;¥iJ^C =fc 9$K 

[00 20] l gmi<'>tf>l'* i WME<D<£l l Zh&b%li. 
4 h' ■/ h h t>£& OtU^fMU ^ft-rft&fljgtt 
= 0 4: Sljg-TS . P»te«lt^y#AiWi«A, E, 
U, Y£S>£k£i4. 4b'-y hk LUkfJSg 
L . ^ft^ftsgCflyt«== 0 Xii 7 kf'JS-f--?. . 

[00 21 ] 5MI^>'#Aiy*ccoffiaiCJ5ii: § . * 
<7)^Ktf0 2ft«^>d<;l-T{i. y3, yl, yOOt* 
>y h#"-ft3l%«T\' .^ft^ftCOb'-yhy 3, yl, y 0 

vvtl4Wf«M==7» y 1 fco^vCliRTOM- o . y 
0 to^Tt±«WiE*= 7 fcW&«. d y 2 tout 

t±. H4t^-r i at. QmxMcowmmzkWM 

3 kflSlTS . 
[0022].fic S«V>-#;^WB , 

C, D, F, J, K, O, P, T, V, W, XCO&lZfo 

^ft-pfteeajai o xti 7 k fD^-ti. „ m *} <r> 1 1' -y h 

0-7 bftifctt . 

[0023] ^« «I!±. **iteflg»£?)J; 5t8t 

ft. **iMITi±. SELL. «PHJM*0~7T*8H 
Lft#. ' 0 0 0 ' — ' 1 l 1 * <50J; -5 HzjM^JW^ 
tUK ift. -4~4*>«fc'3C9«SSHjei:LTfc 

[0024] <»2*5*GH8!«) H5*#SBLT» »2 
cr>$m&Wik't& 6 4 QAM^^tt^jjg^fcgJBJft- 

[0 0 25] IStB^t, gft^>^/S/#\*d<7)fi[g 

c^-t j: o t,z±,tii 4 tr -y h tmmtccox' . *-ft-?ftwa» 

7kTOgTI>o y5C-5^tlitM0, y4to^ 
TfcMRWefcO. y 3 t£OV*T 7 . y2fco 



mmm= 5 . Qiitfrfc^fcwsgfc ± ^yo a^m&K. 

[0026] fidt Hfcfc," gCfiS^^sKA^IRWF 1 ^ 
F7, G1-G7, H1-H7, 11-17. Jl-J 
7 . K1-K7, LI — L 7 0*l=*& k S . 
4^^v->*'^t'1i:. 4 t*-y hfcOlrvai^ft^ftita 1 
^U^fcflSU ?jc«?Sil0Xf4 7 hWIfS. tS0« 

2 e-y h tcov^ii, i MXteQmfrfoizm&mu a 

¥iJ5g«0~7k»tS. 

[002 7] SMI^^iltA^fWiA 1 — A4tf5+fc*4 
k#. «-^ii«4^C r )^y^Vl'T''i±6b--y h k 
U>k¥'JSgU JE-*iWRWSe*0Xti7 fcW&T*. 
SMS'VsK/kWIWIB 1-B7. C1-C7, Dl-D 

)UTi±. 5 f-y Hcovvtii^n^ftil^fe LV^flS 

kws-r^. 

[0028]^. ^mmmiz&^x i> . m.Wjgmz8 

'000* — '111' coidt^^-^'Ja^ 
■CfcitV 4ft:, -4~40j:o t9<l#:f«l^kLTi> 

[00 2 9] (H3W®«) i!7*r#MLT. 03 

commm tnsps KriotwsM^iit 

^^T\ @7t3:8PSKtzJ;S7'V-3-F-7-yfc c 
[ 0 0 3 0 ] H 7 fciSV vc . SS^y^A^eiOfeB 

fc$>& k t , -etfo^Artco 2 >- vjif/^-eti . ±{i 2 f 

[003 1 ] nW.Z^ A— H(7)^TixW®«tJ3V^T 
t> , Aft £ 2 ^y#A'T*3ii: 3 fir* 2 1' 7 ht 

o^TJi. «3^<5>U^ -«ri>fes WJStt 0X447 k 

[0032]^, v ^WSfflt^S 

ft. ^Sfe^MTl.. RSLk. •CWS6*&0~7T«« 
tft* s . ' 0 0 0' — ' 1 1 1 ' OJ; -5 izsU 
Tt»iV%. 4ft. -4~4<?)i5tC9fnW ! !fSii:l,Tt» 

[0033] (m4commf&) astiwauT. ^4 
commmt~f& uaps k^m^^^S:^ 

■tS. ::t\ @8i4. 16APSKtSt- ^tlPJi 
^ i f> r> a p s tc cn <r> f u — =? — k ^ h v ?<r> 
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—fHtxrt. ft, ■timmmvu. ®M-ftp\tmm%m 

(J^MSrS'J^fcifT 5 . ■t^r*>*>, y 2 , y 1 , y 0 3& s ffi 

[0 0 34] l8tfeWt, gffy^^W^f SOffiE 
fc*4fc*, <-«<K*H<04VyjK/U'-CI4, Tfi2b-y 

;b*>. yl> yOWa«JSl=Otfi|gf&. 
ifc. ffiffl*W^)IWPBet=J: *? y 2^ttWt*= 4 , S 
ttfr|tj*>«SHSefc:J; 0 y 3<7>®c¥'Mfi= 2 tWSTtfc. 
, [00 35] Kfl^ytf/t^jSgOk S , ffii$H<7>4 v- 
y tf/L'TIi . Tffl 2 1" ■•/ h tfm&£<r>X' .mfrz>L\,ib 

fc»r-& . ffiffl^wttW^t i 0 y 2«ftW5ill= 
3 . MfrrtKOWHS&fc «£ 0 y 3 ^WPSjg*- 7 > we 

t o o 3 6 ] gfl>-y*>^;h<?Di: § . mmaiAis 

fjS&fS. yl - yOWf^tflMO 

fcf . taa*|tjtf«HgfcJ: 0 y 2£0*X^ffi= 

[0037]^. ^mmmmiz&^xi*. mmMna 
3SL^5&*. 'ooo' --'nr (OA? -rom 

[0038] <#5£>99I0&1B) H8AtfH9fc#»iL 

t,i5 commmmtir & 1 6 d a p s KsaHtoWflue 

t«I#^fJ«^'KWf d. T&*>*>, y2, y 
1 , y 0 j&tffiffi fft»t*7 V . y 3sWHftfrl«ltf)t: >y h 
ht£h . f#MmiMX\ y 2 , yl, y OTHUftSfU. 

8 *tc*» v ^ v a - F JuJWc i * ftlfflF^ft: 
[00 393 »iweu;> nwm.%?zimmm$ti 

^SIS&I^W^lT. y 2 , yl, y 0<7>-p 3S#»£> 
LU2 b'*y hO^TI±IAf'J?ElI=0Xli7 fcfB&f 
S . It" >y 1- tifcTOE*" 0 - 7 k fiJS-T £ . 

[0040] JEE«jS4fc(ira«J«Qfe^*t!t 2 
yilOKaSKH:*:**)* . icoSffiitJ: 0 . y 3 ottfll 
jgft £ & . £ Oi§£- „ «KSIt^ 1 tf> k * y 3 crMn 
5£«= 0 , fHBJt#«Xli 1 /a<r>b % y3WMf 
= 1 k £ & , 19 tZjfcfX o KttWSMH . 

[ 0 0 4 1 ] ft. ^SSffM&feUT, BSD 

a^issto^xfi, wsHTt. a»*iaiPirct> » # 

JUWrlBmrf J: n £ fc liM&Vh h . 



itk LT 1 eQAM^M&M^btl. iMfUffl**Hl Ot 

[0042] 31ftfijT(i. El 1 0 tcSrT ± o W>C 
T-^SRWtfefc*i»1WkU (21). y? 

-v-rzft? (22> . r«-^>-^~'j-7'{±. i-r 

h">y hJ^tlTMf ofca (221) s ^y*r;P#e-r : Sri> 

*>4 b*-/ bM&Cft 0 (222) . fk»te, 1 6 QAM 
KT?-yt:y^U, SEWLT* (23) . 

[ 0 0 4 3 ] Ell 1 ttJJEfir*HfctS3i*5Sifc:*iW«»5ai 

^a««fi£^^-r^^T"^s. hi leasee, ana 
yfv -y t°>7mm 3itt, swiflt-f-* a^j L. fin 

3 2(1 «i!2U/7-'v -y 3 1 Oftii 

[0044] T^f y^ — U — yniJ* 3 3 ti. 
3 2^tii*SrA*i:L. ^Vif^VfAv^-^-^m^ 
3 3 lT*yy*Mft0f4 V^ — U-^Sr^VV b">y 
V-r'f >^-U-7'W3 3 2tt'-y hmffifO-r-^ >^ 
-U-r&ff^o FEC«-9H»3 4J4, f^^-V 
-7'|IlE§3 3^ffi70&A73i; t, b^b'm^3 4 1(= 
± 0 b' ? b'm-9- Sr ff V ^ -fWflW-^^ai^t 

[0045] AlBffifSfcf^ vt . JaTt^^mfflrt®^ 

Bt*7 ht-^-r^. ^oi^-. »yf7 7tv 
mz. wmmmmi 2x-a. i Qf-^ ± o . 

v h I 0 3 b"-y hOttWefSI: #& . 
[0046] r -f yf — V -7m&r 3 3 Tf± . z/y#)V 
V--/mB& 3 3 1 K i •) . tfifSt'v b 

xffl#4 b-y h^, -r^*> i 2 tr-y bW4T"TW 

®gv>Tb-y hT-M >'^~ I J-7'I1ISS3 
3 2fc J; 0 . KflM3h"7 hxflBBl b-y Mh -T^c 
fc^ 3 b" >y h wit-'r >f y 9 - u - 7" £ f? a . 

[0047] F E Cffi^-mgS 3 4 T1±, b" y bf 4 V 9 
-V-7tkcr>mH%MZ. ffi#2b-yb*. ~t%h*>6 
b-yb^eTA^t. IiMfl£t7t'M^fil\ i 
h.\z^XW^t^M-"f—9^ mh^h . 

[0048] JJBWMtfc ± 65WSSSKicJ:#i.fcr. WPBE 
®B& 3 2 icisv 1 eoiaBEWOWfdfefraftt J: & IK 

[ o o 4 9 ] ft. iMmmmx'te, mzmum^ 

Xfrk-rA yf—V—y&fio XolzLX^&tf, HI 

i commmm 3 2t-?A >?-v ~y®m 3 3 & 1 



IfHTl 0-1 3 6 046 



o i. 3 fc LX i> X v>£ kl±2JiftT*2> . 
[0 0 50] <m?^Sfeff^) ill 2fc*«U ^7 

-rs. 

[00 5 1 ] Hi 2ttJJBWF^gSiS#aK*J(t*»S 
$SfiWffew*j££^-ft<9T#)£. 01 2te*ttvc. ft 
ilS.i/'x-7'yt"y^'Hl^4 iti. SfSfS#*rA^> L 
ftM&tf-fv>y by?*£ff-oT I Qf-^fcttarfrfi. 

by^mgg4 l soffit £a?) k t . yyt^ffitf-f 

[00 52] t'yhf^f 'V^-'J -7"EHS§4 4ii, WM 
4 3<0£fi:*j * \Jj k 1 . t* y b Mtf^ 

^ y $ „ ij _ 7"0K4 4 offiT] Sr A* k t , t* * t* 

ft-§3s4 5 1 tc i owwiet^tra-* *trv\ 
x-^fcrn^k-ti.. 

[0053] mmmz-te^x , bxriz^nmmmz 

Sr 3 f >y hT*»t4 . IllfflSVf 1 '-? -/ 

yy^WM y?— y — 7"'@ff&4 2Ti±. iq§ 
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